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FARM WATER CONSERVATION 
CLAY CORE DAMS 
By H. B. WILSON, M.D.A., Irrigation Officer 
A LTHOUGH this article applies mainly to those farms which are situated in areas 
* * served by semi-permanent creeks—in other words farms that have an abun-
dance of water for all purposes during the winter months, but suffer a water famine 
during the summer, there is no reason at all why a permanent creek should not be 
dammed. 
Should a farmer decide that it would be 
to his advantage to dam a creek which 
traverses his property, he must consider 
the following points:— 
(1) Suitability of site. 
(2) Availability of good clays for con-
struction. 
(3) Alkalinity or otherwise of water 
to be impounded. 
SUITABILITY OF SITE 
The perfect site at which to dam a creek 
is very seldom available and it is usually 
necessary to choose the best that is 
offered. The wall should be placed at a 
point along the watercourse where the 
slopes of the adjacent high ground come 
together as close as possible leaving a wide 
basin upstream in which the water can be 
trapped. This gives a short wall which in 
turn means tha t for the least amount of 
cash expended on actual construction the 
greatest amount of water is being im-
pounded. Fig. 1 gives an illustration in 
plan form of the above remarks. 
Another point to consider in choosing 
the site is tha t much more water will be 
impounded behind a wall ten feet high 
built across a creek at a point where the 
general fall of the creek is 1 foot in 100 
feet than will be behind a wall ten feet 
high built where the general fall is 1 foot 
in 20 feet, as is illustrated in Fig. 2 (shown 
in elevation.) 
As well as the above two points the 
farmer has to consider the question of 
whether he will be able to impound suf-
ficient water for his requirements, and 
this is particularly important. Let us as-
sume tha t he is an orchardist and has 
decided that it would be advantageous to 
irrigate his ten acres of apples. 
Generally speaking, two waterings 
would be required, one probably early in 
January, the other about the end of the 
month. Each of these irrigations would 
Pig. 1.—A point where a short wall can link the high 
ground and give a wide holding basin Is the ideal slt& 
for a dam. 
! 
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Pig. 2.—This diagram shows the greater quantity of 
water which can be impounded if the general fall of 
the creek-bed is gradual. 
require a minimum application equivalent 
to 2in. of rain per acre which in turn 
means t h a t 45,320 gallons would be needed 
for each acre at each watering. Therefore, 
on the 10 acres of orchard he will require 
453,200 gallons stored for each irrigation. 
This does not take into consideration the 
effect of evaporation which would prob-
ably be as high as 33 per cent. 
Working on the above figures and as-
suming only two waterings will be neces-
sary we arrive at the following result:— 
gallons. 
At each watering 1 acre 
requires 45,320 
For two waterings 1 acre 
requires 90,640 
At each watering 10 
acres requires ... 453,200 
For two waterings 10 
acres requires .... 906,400 
Therefore, minimum total capacity of 
dam needs to be 906,400 gallons plus al-
lowance for evaporation. In the above 
case it has been assumed that the farmer 
was irrigating by sprinkler method. For 
furrow irrigation, the dam capacity would 
need to be doubled at least, as it would 
be very difficult to apply less than 4in. 
per acre by furrows. 
The potato grower is another primary 
producer who can benefit immensly from 
irrigating his crops. As a general rule he 
would need to apply the equivalent of lin. 
of rain every 10 to 14 days during the 
growing period, probably four waterings, 
depending on the severity of the season. 
From this then it is a simple matter to 
calculate the amount of water in gallons, 
it would be necessary to conserve say for 
a ten-acre crop— 
At each watering 1 acre 
requires 
For four waterings 1 
acre requires 
At each watering 10 
acres requires 
For four waterings 10 
acres requires 
gallons. 
22,660 
90,640 
226,600 
906,400 
Therefore, the minimum total capacity 
of the dam should be 906,400 gallons plus 
an allowance for evaporation. 
When the farmer knows tha t 1 cubic 
yard holds 168 gallons it should not be 
too difficult to work out, fairly accurately, 
how much water he can impound by build-
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Fig. 3.—Elevation drawing showing location of test holes. 
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THOROUGHBUILT when FRESGHTER-BUILT 
is no idle boast! 
The high precision standards of every 
Freighter-built product begin on the 
drawing board. The design is engineer-
planned and first laid down by highly 
skilled draughtsmen who have been specially 
trained to their job of designing trailer 
equipment which will be a credit to the name 
it bears. Prototypes are put through the 
most rigid tests and trials before any vehicle 
2-Ton Capacity 
goes into production. 
Even then the job 
is not finished — 
Freighter engineers are constantly striving 
to improve the already high standard of 
every Freighter-built product, and the 
needs of the users are carefully studied 
to ensure that every vehicle is the best 
possible for the jobs it is asked to do* 
. FREIGHTER 
Titan Tipper 
Trailer 
Saves man hours and cuts 
costs on busy farm and 
construction site. Keenly 
priced and ruggedly built 
for years of hard work. 
May be hauled by Utility, 
Truck or Tractor. 
Deck size 9 ft. x 6 ft. — 
flush at rear. Quick-release 
tipping catch. Loading 
height under 3 ft. 12 in. 
hinged sides. Tailgate 
hinged top and bottom. 
2. FREIGHTER 
Baby Quin 
Toughest 4-wheel trailer 
of its type ever built. 
Adaptable to do five 
different types of job. 
Incorporates many new 
and improved features. 
3. FREIGHTER 
Tractor Trailer 
Rugged construction and care-
fully designed balance give 
m a x i m u m t r a c t i o n u n d e r 
toughest conditions. Specially 
designed Drawbar Jack iif 
desired. Special hitch avail-
able for all types of tractor. 
3-Ton Capacity 
Please send 
details of I . 2 3.... 
1
 Name 
I Address 
I FFT. 520 
• —24W ! 
FREIGHTERS SALES & SERVICE RJ: 
(Division of Trailer Sales & Service (W.A.) Pty. Ltd.) 
160 Albany Highway, Victoria Park, W.A. 
Phone: M2I4 I - M 2298 
Aiso at Brisbane, Sydney, Melbourne, Adelaide, Launceston 
SEE YOUR NEAREST AUTHORISED FREIGHTER DEALER 
Please menlion the "Journal of Agriculture, W.A.,'' when writing to advertisers 
t Journal of agriculture Vol. 4 1955 
HOW TO PREVENT MASTITIS 
AND INCREASE YOUR MILK YIELDS! 
About 5 0 % of Mastitis cases can be 
prevented by dipping udder quarters 
immediately after milking in a pannikin 
of Sodium Hypochlorite solution (3 table-
spoons to the gallon) and throwing the 
rest over the udder so that the cow 
leaves the bails dripping. 
About 4 0 % of Mastitis cases can be 
prevented by dipping teat cups two at a 
time — after first clipping them in clean 
water (preferably containing cleaner) 
in a Sodium Hypochlorite solution (3 
tablespoons to the gallon). 
About 1 0 % of Mastitis cases can be 
prevented by general shed hygiene. 
Sodium Hypochlorite solution is excellent 
for sterilising all clean surfaces. Use it 
on udder cloths, hands, floors, bail posts, 
leg chains, door handles, in fact every-
thing you touch. 
S O D I U M 
HYPOCHLORITE 
(12}% available Chlorine Solution) the 
recommended steriliser. 
CONTACT YOUR LOCAL BUTTER 
FACTORY OR USUAL SUPPLIER 
IMPERIAL CHEMICAL INDUSTRIES 
OF AUSTRALIA AND NEW ZEALAND LIMITED 
^ 
^ 
£ • 
DAIRY FARMERS! 
THE EXTRA TWO CANS 
REPRESENT OVER £ 8 5 0 PER YEAR! 
It's nothing short of amazing to 
learn that two farmers, milking 
the same number of cows, can 
vary as much as two cans of milk 
in their daily output. Yet such is 
the case — the extra cans come 
from a shed where Sodium 
Hypochlorite is correctly used for 
maintaining shed hygiene, steri-
lising equipment, etc., and so 
reducing to a minimum the possi-
bility of mastitis infection. You 
can be sure of an increased and 
cleaner milk yield when you use 
S O D I U M 
HYPOCHLORITE 
(12J% available Chlorine Solution) the 
recommended steriliser. 
CONTACT YOUR LOCAL BUTTER / ] C | N 
FACTORY OR USUAL SUPPLIER \ ^ 7 
IMPERIAL CHEMICAL INDUSTRIES 
OF AUSTRALIA AND NEW ZEALAND LIMITED 
^ H Y P . J 3 X . 4 6 5 7 
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Pig. 4.—Elevation drawing giving details of clay core dam construction. 
ing a wall of a certain height across a 
gully and therefore have adequate storage 
for his requirements. 
Before leaving the question of storage 
space, it may be as well to give some idea of 
domestic and stock requirements; the fol-
lowing figures are intended to serve only 
as a guide to daily consumption. 
gallons. 
Per member of the 
family all purposes .... 
Milking cows 
Dry Stock (cattle and 
horses) 
Sheep 
Pigs 
Per 100 head of 
poultry 
Example: 
Assume stock comprises:— 
! 
1,500 sheep H gallons 
x 1,500 
6 horses 10 gallons x 6 
75 dry cattle 10 gallons 
x 75 
Total 
40-50 
12-16 
10 
H 
3 
3i-4 
gallons per 
day. 
2,250 
60 
750 
3,060 
3,060 gallons x 365 days—1,116,900 gal-
lons per year. Plus evaporation. 
AVAILABILITY OF GOOD CLAYS 
Having decided that he has a site worth 
persevering with, the next step is to 
examine the underlying layers of earth to 
determine whether a good clay is present 
to furnish an impervious foundation for 
the wall, also to investigate the surround-
ing high ground to assure himself that 
good pug clay is available for the actual 
wall construction. 
To examine the underlying layers of 
earth on the line of the proposed wall it 
is necessary to sink test holes, preferably 
with a 2in. extending auger approximately 
every 15 feet to 20 feet along the line, 
these holes to penetrate until a good im-
pervious clay is encountered. It is not un-
common to have to penetrate to a depth 
of 10 feet or more. Fig. 3, drawn in eleva-
tion, explains this point. 
A simple test to carry out to determine 
whether a clay is really suitable for 
foundations and the construction of a clay 
wall, is to mould a piece of it into the 
shape of a cup, fill this cup with water 
and leave it to stand overnight. If the 
clay has disintegrated in the morning it 
is not very suitable material for the job 
and further investigation should be car-
ried out. 
ALKALINITY OR OTHERWISE OF 
WATER TO BE CONSERVED 
Naturally enough a settler would not be 
interested in conserving highly salt water 
for either stock, domestic, or irrigation 
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Fig. 5. 
-Photograph showing the gullet which is cut 
through to the impervious clay. 
purposes, but, when a sample of water has 
as much as 200 grains per gallon present 
in it, it is very difficult to detect and 
therefore testing for salt content should 
be carried out by a competent authority 
before any further expense is incurred. 
Samples For Analysis. 
Samples of water for stock, irrigation 
and domestic purposes, are analysed by 
the Government Chemical Laboratories, 
Adelaide Terrace, Perth, on compliance 
with the following requirements:— 
A. Each sample should— 
(a) Be approximately one pint of 
water in a clean container which 
has been previously rinsed with 
the water to be tested. 
(b) Be clearly marked with the 
sender's name, address and date 
of sampling. 
(c) Be securely packed and addressed 
to the Government Chemical 
Laboratories. 
B. At the same time, a letter should be 
forwarded stating— 
(a) Tha t the applicant is a bona fide 
farmer, market gardener, grazier 
etc., and tha t the analysis is re-
quired in connection with his 
business as such. 
(b) The source of the sample, e.g. bore, 
well, spring, etc., and its depth, 
and the location number of the 
property from which the sample 
was obtained. 
(c) Enclosing the fee of 7s. per 
sample. This fee applies only to 
those who qualify under para-
graph (B) (a) otherwise the fee 
is £1 Is. per sample. 
Should the analysis be required very 
urgently, this should be stated in the letter 
and the cost of a telegram added to the 
fee, when a telegram will be sent immedi-
ately the analysis is completed. 
In dealing with permanent creeks, these 
test samples should be forwarded each 
month from October through the summer 
to and including March, each sample being 
taken at monthly intervals. 
The following table gives a guide to the 
standards at present in use in this State 
as the safe upper limits of total salts in 
water for stock:— 
Poultry 
Pigs 
Horses 
Dairy cattle 
Beef cattle 
Adult dry sheep 
437.5 grains—1 oz. 
Grains per 
gallon. 
200 
300 
450 
500 
700 
900 
For irrigation purposes where drainage 
is good up to 70 grains total salts per gal-
lon is suitable for growing all types of 
plants including the salt susceptible ones. 
Water containing up to 150 grains total 
salts per gallon is suitable for growing most 
plants other than those susceptible to salt. 
Water containing up to 220 grains total 
salts per gallon has been used for growing 
tomatoes, lucerne, cabbage and other salt-
resistant plants. 
Above these limits, care should be taken 
to observe closely the growth and condi-
tions of plants or herbage, and if con-
sidered necessary, to obtain advise from 
the officers of the Department of Agricul-
ture. 
Generally speaking 220 grains of total 
salts per gallon is regarded as approach-
ing the maximum for safe watering of any 
plants. With such salt content the drain-
age should be excellent and each watering 
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should be of sufficient quantity to leach 
accumulated salts to a level below the root 
zone. 
For domestic purposes and for human 
consumption on individual farms the safe 
upper limit of total soluble salts is con-
sidered to be 150 grains per gallon. 
Water containing up to 300 grains per 
gallon may be used for showers and baths 
and water containing up to 700 grains may 
be used in a septic tank system. 
It is suggested that Leaflet No. 2125— 
Waters For Agricultural Purposes in West-
ern Australia—be obtained from the De-
partment of Agriculture, Perth, for fur-
ther information on this question. 
CONSTRUCTION DETAILS FOR EARTH 
WALL DAMS 
Having decided that the water to be 
impounded is of a sufficiently high quality 
and that a site and good clay are available, 
the farmer is now in a position to go ahead 
with the actual construction programme. 
An earthmoving contractor is generally 
engaged to carry out the construction and 
I would like to point out that the contrac-
tor should have the job at heart as from 
now on the success of the whole set-up 
rests with him and his ability to take 
pains with the job. 
Assuming that a bulldozer is being used, 
the first step is to clear away any trees 
etc., that may be growing adjacent to the 
site of the proposed wall. Having done 
this, a gullet is cut throughout the entire 
length of the wall site, the operator now 
concentrates on this gullet, shifting all the 
overburden until he eventually reaches the 
impervious clay which has been located by 
the test holes put down at an earlier date. 
See Figs 5 and 6. 
Having completed the excavation work 
on the gullet the contractor commences to 
bring in the pug clay from the site already 
selected to supply this material. The clay 
is brought in and the gullet eventually 
filled, the operation being continued until 
the clay is approximately one foot above 
the level of the original creek invert when 
the farmer, if he intends to do so, should 
lay a 4in or 6in. Fibrolite or Hume con-
crete pipe through the wall. This can act 
as a sluice pipe to clear siltage at a later 
date or it can be utilised to connect irriga-
tion pipes to if the land below the dam 
lends itself to irrigation farming. 
When laying this pipe the farmer should 
assure himself that the clay is particularly 
well pugged around the pipe throughout 
its length and so make certain that water 
cannot possibly seep along the pipe and 
eventually cause a collapse of the wall. 
Having satisfied himself that the pipe 
is laid and pugged well the farmer can 
now let the bulldozer operator carry on 
with the job of bringing in the clay, mak-
ing sure that he drops a few loads gently 
over the pipeline before he attempts to 
Fig. 6.—Another view of the gullet. 
cross it with the machine thus making 
sure that it is well protected and will not 
buckle when the machine does eventually 
cross it. The clay is brought in until the 
top wall height is reached. As the height 
of the wall increases the farmer will find 
that he will have to add more lengths of 
! Journal of agriculture Vol. 4 1955 
Pig. 7.—A well-constructed by-pass. 
pipe to both upstream and downstream 
ends of the line because as the wall in-
creases in height it also increases in width 
as the clay spills over the ends of the bull-
dozer blade. 
The wall is now completed as far as 
height is concerned but its slope on both 
upstream and downstream sides is not yet 
correct, and earth, not necessarily pug 
clay, but good strong material is bulldozed 
up to the wall until a batter of 1 in 3 on 
the upstream side and 1 in 2 on the down-
stream side is obtained, again the farmer 
having to add lengths of pipe as the batter 
takes shape. 
When the downstream batter is correct, 
a valve should be fitted to the outlet of 
the pipe to enable the flow to be shut of 
when necessary. (Fig. 4.) 
Having done this the wall is complete 
and the contractor concentrates on the 
overflow bypass. 
The overflow bypass of any earth wall 
dam is one of the most important features 
of the whole construction programme be-
cause a natural watercourse has now been 
dammed and practically every winter it 
will come about that the dam is completely 
full and another downpour of rain occurs. 
When this happens, the man who has pro-
vided for efficient bypass of excess water, 
has nothing to fear, but the person who 
has built a dam and not supplied a suit-
able bypass can strike serious trouble. 
The water level will build up until it 
eventually flows over the crest of the wall 
washing away more and more of the clay 
until the wall is partially, if not entirely, 
washed out. It can not be too strongly 
stressed that an efficient bypass is very 
very important. 
An efficient bypass is one that can quite 
easily handle the amount of water that 
would normally have flowed down the 
creek when it was running at flood level, 
so it can be seen that no hard and fast 
size can be given here for a bypass, and 
that each creek or watercourse that is 
dammed will require a bypass designed 
for it. 
A point to remember is that the bottom 
or invert of a bypass should be at least two 
feet below the top wall level and will of 
course have to be of a width to carry the 
creek when in flood. 
The bypass should be cut at one end of 
the wall and carried around the hillside 
on a grade at least equal to if not slightly 
more than the original creek and for such 
a distance that when the water again 
enters the watercourse it will have no 
eroding effect on the toe of the down-
stream batter and therefore completely 
protect the wall. (See Fig. 7.) 
Where the bypass cuts around the end 
of the wall it may be found necessary to 
place stone grouted in with cement to 
stop any erosion at this point. 
The Irrigation Branch of the Depart-
ment of Agriculture have field officers 
available for on-the-spot advice regarding 
problems dealing with stock, domestic, and 
irrigation water supplies and it is sug-
gested that farmers write to the Depart-
ment if they are desirous of receiving 
helpful information. 
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FINE stuff this 'PHENOVIS' . . . yes " f ine" is the right word. No ready-
to-use worm drench on sale in Australia contains phenothiazine more finely 
ground than 'PHENOVIS.' For the treatment of gastro-intestinal worms in 
livestock, there is nothing as good as 'PHENOVIS,' containing extremely fine 
ground phenothiazine particles. 
ORDER 
'PHENOVIS' 
LIQUID or POWDER 
f rom your supplier 
I M P E R I A L C H E M I C A L I N D U S T R I E S ^ 
O F A U S T R A L I A A N D N E W Z E A L A N D L I M I T E D 
-PHE.34X.1168. 
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POLYTHENE PIPE 
The BLACK PLASTIC PIPE that 
takes water wherever you want it: 
STOCK WATERING POINTS 
DAIRY BUILDINGS 
MACHINERY SHEDS 
PORTABLE SPRAY LINES 
POULTRY SHEDS 
Check these 
IMPORTANT FEATURES 
• Light in weight 
• Non-toxic 
• Corrosion-resistant 
• Easily joined to fittings 
• Frost-resistant 
• Flexible and durable 
• Available in 300-ft. coils 
• Sizes i, } . 1, U , H and 2 
inch bore 
• Cheaper by far to instal than 
other pipes 
// not available from your local 
store, write to: 
ROXBURY & REES PTY. LTD. 
69 St. George's Terrace, PERTH 
PROVED and IMPROVED because... 
THOUSANDS OF DAIRY FARMS THROUGHOUT 
AUSTRALIA 
. . . use . . . 
SIGMA PENIJEC 
+ SIGMA PENIJEC is the MASTER Treatment for 
MASTITIS. 
* SIGMA PENIJEC has contained procaine penicillin 
since 1949 when it was found that procaine peni-
cillin proved more effective- in the treatment of 
mastitis. 
•* SIGMA PENIJEC is easier to use . . . packed in 
"easy-squeeze" tubes which are not affected by 
varying weather conditions . . . 
And here are some more hard hitting facts why 
SIGMA PENIJEC for the treatment of mastitis is 
a byword with thousands of Dairyfarmers— 
NATURAL SHAPE NOZZLE. 
As photographed on left the "natural shape*" 
nozzle fits easily into the teat without damaging 
It, and SIGMA PENIJEC Is injected by simply 
squeezing the tube. 
PACKED UNDER STRICT SUPERVISION. 
SIGMA PENIJEC is packed under strict super-
vision thus ensuring a product of the highest 
quality. 
TWO STRENGTHS. 
Regular—50,000 units. 
Strong—110,000 units. 
SIGMA PENIJEC hits hard and gives greater 
economy. 
SOLD ONLY BY CHEMISTS. 
Ask for Sigma Penijec and get the BEST for only 
12/6 per dozen. 
Refuse all substitutes 
PREPARED IN THE PENICILLIN 
LABORATORIES OF 
SIGMA CO. 
LTD, 
MELBOURNE 
SP22HP 
(SIGMA) 
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